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(54) Data migration method using storage area network 



(57) The invention relates to a method of migrating 
data, wherein a new disk system is connected to a 
switch that has been already connected to a host (101) 
and old disk system (103). At that time, the new disk 
system is assigned in advance a port ID of the same 
value as the port ID that has been assigned to the F_Port 
of the switch, so that the new disk system will not be 
recognized from host (101). The new disk system read 
the configuration information of the old disk system. 
Then, in the switch, physical port ID (602) of old disk 
system (1 03) and physical port ID (602) of new disk sys- 
tem (104) are exchanged. The new disk system con- 
structs volumes* corresponding to the logical volume 
numbers and sizes of those volumes in the old disk sys- 
tem, and stores data of the old disk system in the cor- 
responding volumes. 
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Description 

BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

roOOIl The present invention relates to a method of 

tination disk system) to a storage area network (hereat 
er Sened to as SAN) and migrating data f rem an oid 
Sk svstem (migration source disk system), wh.ch .s al- 
S SnnLcl to the SAN, to that new disk system 
and a device thereof. 
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DESCRIPTION OF RELATED ART 

ro0021 Conventional computer systems are configh 
ured with a plurality of servers connected by a ne^ork 
such as a LAN and disk unte are directly connected to. 
each Smp^er.Thedatainsideeachdiskunit was man- 
aged by tne directiy connected server. In other words, 
data was managed in a distributed condition. 
otoaT However, the SAN which adopts a con ? ura 
lion in which a piura.ity of -«^*"*^ 
..nits backup units, etc. are connected by a switcn or 
Sub has Si become a hottopic. Fiber channels are 

The advantages of configuring a system us.ng a SAN 
I? s^ scalabiiny and the realization of reduced 
management cost since untfied management can be 
perfoledbyintegrBtingdatadistribm 
S** unJ Consequently, a SAN is well surted to a 
^.esystem. Because many ^J-J^ 
connected with a SAN, the management of these re 
:::cesisanimporian = 
ical volume (such as backup), as ine ma. y 

agement methods are be.ng stud.ed by the ' SNIMbto 
age Networking Industry Assoc.at.on) and NSIC (Na 
tional Storage Industry Consortium). 
rO0041 On the other hand, US patent no. 5 680 640 
Sses a system and method of 
a f wt data storage system to a second data storage sys 

syTtem already connected to a host, network or ^other 
date Accessing system is detached from the af oremen- 

ZZ aforementioned second data storage system 
! connected to the aforementioned host or aforemen- 
toned Ste processing system. The aforement.oned 
second data storage system contains a 
ta table that indicates which data element .s stored in 
he aforementioned second storage system and I wh.ch 
data in theaforementionedfirst datastorage system has 
been copied to the aforementioned ^ storage sys^ 
fern When the aforementioned host, aforement.oned 
nloTor aforementioned date processing system ^ 
suel a request for data to the aforementioned second 



storaae system, the aforementioned s cond data stor- 
tTslstem judges whether that data has been stored 
n 9 he y a!orementioned second data storage system o^ 
in the aforementioned first storage system. K the data 

5 has been stored in the « forement,0 "^^ s t etc 
storage system, that data can be used by the host etc 
t, the data is not stored in the aforementioned second 
data storage system, the aforementioned second data 
storage systerr (issues a request to the aforemen .oned 

w Z data storage system, and that data can be used by 

second data storage system «ntes hat date fo to own 
svstem and updates the aforement.oned data map or 
1 ementioned data table. When the aforement,oned 
, 5 Snd data storage system is not ^^SST 
aforementioned datamaporaforement.oneddamaWe a 
determines which data of the aforemen 
storage system has not yet been cop.ed .nto *sown sys 
tern andexecutes the copying of that data and updahng 
20 STheaforementioneddatama P oraforement.oneddata 

table. 



SUMMARY OF THE INVENTION 

method disclosed in US patent no. 5,680,640 mae 
Sent from the aforementioned host, .t .s poss.b to 
exectrted^ 

borage system to the aforementioned second date 

30 S^HowTver, in the aforementioned djMjJ^ 
ion system and method, when the aforementioned sec 
ond dSasToragesystem is utilized, the procedure of de- 
tect the aforementioned first data borage system 

mentioned second data storage system, and connect ng 
TheXmentioned second data storage syste* to the 

aforementioned hostcannot issue I/O (Input/Output) re- 
45 nueste in addition . during that interval it is necessary to 
te^Doranly suspend applications or other programs on 
hrJorementio'ned host that use the aforementioned 
first data storage system. To further suppress costs as- 
iiated w°h data migration, it is necessary to further 
50 Scethetimewhen,/Orequestscannotbe,ssuedand 

55 ^agesy 9 stem,achanne.mustbenew.yprov.ded 
l grS system and meLd in a SAN environment are 



EP1 130 514 A2 



3 

not disclosed. 

[0009] The object of the present invention is to provide 
data migration systems and methods that are well suited 
to a SAN environment. 

[001 0] An overview of the typical data migration of the 
present invention is as follows. A host computer and first 
disk unit are each connected by means of a communi- 
cation channel to a switch port, and it is assumed that 
the aforementioned first disk unit receives read/write re- 
quests from the aforementioned host computer via the 
aforementioned switch. Each port of the aforemen- 
tioned switch is assigned a physical port ID and a logical 
port ID. The aforementioned switch is provided with a 
table that maintains the correspondence relation be- 
tween the physical port ID and the logical port ID. The 
second disk unit is connected to a port of the aforemen- 
tioned switch that is different from the port connected to 
the aforementioned host computer and the port con- 
nected to the aforementioned first disk unit. Via the 
aforementioned switch, the aforementioned second 
disk unit obtains configuration information (the number 
of logical volumes and size of each logical volume, for 
example) of the aforementioned first disk unit. Then, the 
correspondence relation between the physical port ID 
and the logical port ID assigned to the port of the switch 
connected to the aforementioned first disk unit is ex- 
changed with the correspondence relation between the 
physical port ID and the logical port ID assigned to the 
port of the switch connected to the aforementioned sec- 
ond disk unit. Concretely, the logical port ID assigned to 
the port of the switch connected to the aforementioned 
first disk unit and the logical port ID assigned to the port 
of the switch connected to the aforementioned second 
disk unit are exchanged. Consequently, even if the host 
computer attempts to access the aforementioned first 
disk unit, in actuality, the aforementioned second disk 
unit will be accessed. After this port ID switching process 
is performed, the aforementioned second disk unit is 
configured with the logical volume that corresponds to 
the configuration information of the aforementioned first 
disk, and data in the aforementioned first disk unit is mi- 
grated to the aforementioned second disk unit. If there 
is a read or write request from the aforementioned host 
computer for data already migrated to the aforemen- 
tioned second disk unit, that processing is perf ormed for 
that data by the aforementioned second disk unit. If 
there is a read or write request from the aforementioned 
host computer for data that has not yet migrated to the 
aforementioned second disk unit, that data is read from 
the aforementioned first disk unit into the aforemen- 
tioned second disk unit and the processing is performed 
for that data by the aforementioned second disk unit. 
[001 1] Other data migration methods provided by this 
application are clarified with the preferred embodiments 
of the invention. 



BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] FIG. 1 is a diagram that describes the config- 
uration of the computer system in the first preferred em- 
5 bodiment of the present invention. 

[0013] FIG. 2 is a diagram that describes the config- 
uration of the host. 

[0014] FIG. 3 is a diagram that describes the fabric 
configured with one switch. 
io [0015] FIG. 4 is a diagram that describes the fabric 
configured with a plurality of switches. 
[001 6] FIG. 5 is a diagram that describes the frame of 
the fiber channel. 

[0017] FIG. 6 indicate an example configuration of the 
is port configuration table of the present invention: FIG. 6 
(A) indicates an example configuration of the port con- 
figuration before port switching and FIG. 6 (B) indicates 
an example configuration of the port configuration after 
port switching. 

20 [0018] FIG. 7 indicates an example configuration of 
the old configuration information of the present inven- 
tion. 

[0019] FIG. 8 indicates an example structure of the 
migration worktable of the present invention. 

25 [0020] FIG . 9 is a flowchart of the data migration pro- 
cedure of the present invention. 
[0021] FIG. 1 0 is a flowchart of the port switching pro- 
cedure of the present invention. 
[0022] FIG, 11 is a flowchart of the data migration pro- 

30 cedure of the present invention. 

[0023] FIG. 12 is a diagram that describes the config- 
uration of the computer system in the second preferred 
embodiment of the present invention. 
[0024] FIG. 13 is a diagram that describes the config- 

35 uration of the computer system in the third preferred em- 
bodiment of the present invention. 
[0025] FIG. 14 indicates an example configuration of 
the port configuration table of the third preferred embod- 
iment of the present invention. 

40 [0026] FIG. 15 indicates a flowchart of the data migra- 
tion procedure of the third preferred embodiment of the 
present invention. 

[0027] FIG. 16 is a diagram that describes the config- 
uration of the computer system in the fourth preferred 

45 embodiment of the present invention. 

[0028] FIG. 17 indicates an example configuration of 
the migrator of the present invention. 
[0029] FIG. 1 8 is a diagram that describes the config- 
uration of the computer system in the fifth preferred em- 

50 bodiment of the present invention. 

[0030] FIG. 1 9 is a diagram that describes the config- 
uration of the host in the fifth preferred embodiment of 
the present invention. 

[0031] FIG. 20 is a diagram that describes the corre- 
55 spondence between the physical port ID and logical port 
ID assigned to each port prior to the port switching pro- 
cedure of the present invention. 
[0032] FIG. 21 is a diagram that describes the corre- 
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spondence between the physical port ID and logical port 
ID assigned to each port after the port switching proce- 
dure of the present invention. 
r00331 FIG. 22 is an example conf iguration of the case 
where the management station of the present invention 
is connected to a LAN. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

f0034] Below, preferred embodiments 1 through 5 
propose data migration methods and devices, well suit- 
ed to a SAN environment. 

Preferred Embodiment 1 

[00351 In the present preferred embodiment, a new 
disk system is connected to a switch that is already con- 
nected to a host and an old disk system, and using thaj 
switch data on the old disk system is migrated to the 
new disk system. Therefore, because with the present 
preferred embodiment, there is no need to perform the 
task of detaching the connection between the host and 
old disk system and connecting a new disk system to 
the host and old disk system, and it is only required to 
connect a new disk system to the switch compared to 
the data migration system and method disclosed in the 
aforementioned US patent no. 5,680 640, the work o 
adding a new disk system is reduced. Thus, the costs 
associated with data migration can also be suppressed. 
In addition, since it is unnecessary to provide a dedicat- 
ed channel for data migration with the present preferred 
embodiment, hardware costs can also be reduced 
[0036] Below, the present preferred embod.ment w.ll 
be described using FIG. 1 through FIG. 10. 



(1) System Configuration 

r00371 FIG. 1 is a diagram that describes the first pre- 
ferred embodiment of a computer system to which the 
data migration system and method of the present .nven- 
«on is applied. Two hosts 1 01 . old disk system 1 03 and 
new disk system 104 are connected with , swrtch 10£ 
and these form a SAN. Hosts 101 , old disk system 03 
and new disk system 104 are connected to swrtch 102 
with fiber channe. 105. Since the ; P/esent jenton pe^ 
forms data migration from old disk system 103 to new 
disk system 104, there is no limitation on the number of 

r00381 FIG. 5 indicates the frame format that is used 
with filer channe. 105. Between SOF (Sta rt Of Frame) 

501 that indicates th beginning of the frame and EOF 
(End Of Frame) 505 that indicates the end. frame head- 
er 502. data field 503 and CRC (Cyclic Redundancy 
Check) 504 are inserted into the frame. Frame header 

502 includes frame control information and contains re- 
ceive side address DJD (Destination ID) 507, sending 
source address S_ID (Source ID) 508. R_CTL (Routing 



Control) 506 that controls the routing, TYPE 510 that 
indicates the data structure, F_CTL (Frame Control) 51 1 
that controls the frame sequence and exchange, 
SEQ ID(Sequenc JD) 512 that distinguishes between 
5 the sending source and receive side sequences 
SEQ CNT (Sequence count) 514 that indicates the 
count value of a number of frames of each sequence 
and data field control information DF_CNTL (Data Field 
Control) 513. Details of the frame of fiber channel 105 
,o areshown in ANSI X3.230 FC-PH (Fiber Channel Phys- 
ical and Signaling Interface). 

f0039] FIG. 3 indicates a logical network connection 
configuration of the computer system shown in FIGJ_ 
in this computer system, fabric 301 is configured wrth 
15 oneswitch 102. Port 303 of switch 102, used inthecon- 
nection of host 101 and the disk units, is called the F 
F^oric) port. Also, ports 302 of host 101 and the d* 
units are called N (Node) ports. As mdicated n FIG. 4 
fabric 301 can also be configured with a plurality of 
20 switches 102. The switch ports that connect to other 
switches are called the E (Expansion) ports 401 . 
r0040] In the case where the fabric is configured wrth 
a single switch 102 asin FIG. 3, data transfers from host 
101 to new disk system 104 are performed as follows. 
25 Host 101 stores rts own port ID in SJD 508. stores ; the 
oort ID of a frame's sending destination in DJD 507, 
and then sends the frame. When switch 102 recess 
theframe. it examines the port ID which has been stored 
n D ID 507 and sends the frame from the F Port which 
so matches that port ID to the N_Port of new d,sk system 
1 04 S ID 508 and DJD are logical port IDs. 
[0 04lf Further, as shown in FIG. 4. in the case where 
Lic301isconf.guredfromap^ 
data transfers from host 1 01 to new disk system 1 1 04 are 
35 performed as follows. When switch 102 *at 

connected to host 1 01 receives a frame from host 1 01 
it examines the port ID which has been stored in DJD 
507. However, because that switch does not ^avethe 
F Port which matches that port ID. it sends the frame 
40 from an E Port to another switch. Next, the swrtch that 
haslhe F "Port which matches that port ID and is directly 
connected* new disk system 104 sends the frame from 
that F Port to the N_Port of new disk system 1 K)4. The 
data transfers from host 101 to new disk system 104 
45 have been described above as an example, but data 
transfers are performed in the same manner among oth- 

[OMarAgain, referencing FIG. 1. the configurations 
O fswitch102,olddisksystem103.newdisksyst m104 

so and host 1 01 will be described in this order. 



(A) Switch 1 02 Configuration 

[0043] Switch 102 includes switch controller 110. 
55 switch module 111 and port controller 

r0044] Switch controller 110 performs control within 
switch 102 and includes CPU 114. memory controller 
115, memory 116 and nonvolatile memory 117. 
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r00451 CPU 114, using internal bus 113, performs the 
exchange Tof control information and data with each con- 

raoS] The read/write access to 
1 TVs controlled by memory controller 1 1 5, and .t stores 
c dJta as switch control program 119 which ,s nec- 
essary for the control of switch 1 02 and port con gura 
Ton table 118 which is necessary during execuhon of 

SSFE 6 indicates an example configuration of 
portlfigu^^^^ 

Sauration table before port switch.ng. and RQ.B W 
£ a port configuration table after pori t swrtchmg. 
The port switching procedure will be descnbed later 
mSm Port configuration table 1 1 8 indicates the port 
Suration, and includes logica, port 1 60Hhat , di- 
cates the logical port ID and phys.cal port ID 602 that 
S the physical port .0. In -^^^ 
include the rule of the 

channel and the port type such as loop Jn the present 
preferred embodiment, as indicated in FIG. 20 it « as 
sumedthatahost101 is connected to logical port D_0, 
M disk system 103 is connected to logica port ID 1 
and a host 101 is connected to log.cal port ID_3. Also 
ft is Assumed that new disk system 104 is connected to 

2K P Thorite access to memory 116 is con- 
SdM by memory controller 115. When swrtch control 
n?Z U&te executed by CPU 114, that program .s 

116 Further, at that time and as necessary, CPU 14 
Use reads port configuration table 118 from nonvo.at.le 
memory 117 and stores it in memory 11 6 
SoSO] Port controller 112 performs control of the data 
^compounding. Concretefy, port controller 12» 
?acte serial data from a received fiber channel frame 

rion necessary for switching such as the send dest na 
rnlD^mtheframeandsendsrltoswitchmoduleia 

Also port controller 112 performs the reverse proce- 

^51] Switch module 111 has a plurality of ports ;that 
Te individually connected to a p.urahty £ po t cont ro- 

iers 112. Switch module 111 is ^S^iTSill 
via intemalbus 113 and is controlled by CPU 114. wnen 
swrtch module 111 receives data from port eontroHe 
lT 2 in Accordance with the send destination ID of that 
dataLwitchesaporttotheoutputportand sends data. 

ro0521 Management station 150, connected to swrtch 
\ 02 setsVhe various parameters of swrtch102, and per- 

characteristic function of the P^E*^^ 
iment and information management. Further manage 
. ot^tinn 1 so has the command to active the nigra- 
: am PC be^ribed later) on new disk system 
1 04 and ^ command to acquire migration informal 
(such as migrating, done, or error). 



[0053] in FIG. 1 . management station 150 ,s d.rectiy 
connectedtoswitch 102. However, as shown in FIG. 22^ 
the aforementioned settings may be -demented wrth 
th Weborothermeans,byconnect,nghost10 swrtch 
5 102 old disk system 103, new disk system 104 and 
management station 150 to a LAN (Local Area Net- 
work). 



(B) Old disk system 1 03 and New disk system 1 04 
10 Configurations 

ro0541 In present preferred embodiment, in order to 
Hy the description, old disk system 103 and new 
dS Stem 1 04 are assumed to have the same conhg- 
« Itione^eptforprogramsandinformationinm^ 

IS' Old disk system 1 03 includes disk control unrt 

130 These disk drives 130 are connected to disk con 
20 roSe 124 with interface (l/F) 129 (fiber channe SCSI 
eter'ntheimplementationofthepresentinvention,^ 

number of disk drives 130 is not reacted 
[0057] Diskcontroller120includesCPU122,memory 

Slier 123, port controller 125. <<*°£*£ «J 
25 and memory 126. CPU 1 22, memory controller 123, port 
contS ?25 and disk controller 124 are connected 

mostf '"cprl^using the interna, bus, performs the 
Snge of 00^0. information and data with these 

- st=?S£=£ 

a plurality of disk drives 130, and prov.des logical 

K2 of switch 102 by fiber channel 105 and has the 
same functions as port controller 112. 
pTeo Memory 126 connected to memory confrol- 
ao Zr 123 and stores disk unit control program 128 that 
LSs^edtkunit,datathatarenecessaryduringex- 

Son of saS program, and configuration information 
^ Configuration information 127 will be desenbe I «- 
er Disk unit control program 128 is execute by CPU 
45 122 and is a program that controls port controller 125 
and disk control 124, and processes read/write com- 

SS *T£S2£Z except for the program 
aVd information in memory 137, the configuration ele- 

described. Stored in memory 1 37 is old conf iguratior .n- 
fon^ation 138whteh hasbeen read and transferred from 
55 co^iguration information 127 stored in memo^l* erf 

data migration, and migration worktable 143 that 
cates the state of the data migration. 



9 
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[0062] FIG. 8 indicates an example structure of migra- 
tion worktable 143. Migration worktable 143 includes 
volume number 801, slot number 802 and status 803 
that indicates the status of said slot. 

(C) Host 101 Configuration 

[0063] FIG. 2 indicates the configuration of host 101 . 
Host 101 includes CPU 201, memory controller 202, 
port controller 206, disk controller 204, disk drive 205 
and memory 203. 

[0064] CPU 201 , memory controller 202, port control- 
ler 206 and disk controller 204 are connected with inter- 
nal bus 207. CPU 201 , using internal bus 207, performs 
the exchange of control information and data with these 
controllers. 

[0065] Port controller 206 is connected to port control- 
ler 112 of switch 102 with fiber channel 105 and per- 
forms the exchange of commands and data with port 
controller 112. 

[0066] Disk drive 205 is connected to disk controller 
204 and stores operating system 208, device driver209 
that controls hardware such as port controller 206, ap- 
plication program 210 and data that is necessary during 
execution of these programs. 
[0067] Memory 203 is connected to memory control- 
ler 202. When operating system 208, disk controller 204, 
device driver 209, application program 210, etc. are ex- 
ecuted by CPU 201 , they are read from disk drive 205 
and stored in memory 203. 

(2) Data Migration Procedure Flow 

[0068] Next, referencing FIG. 9, the data migration 
procedure of the present invention will be described. It 
is assumed that host 1 01 and old disk system 1 03 have 
been already connected to switch 102. 

(A) Connect New Disk System to Switch (901) 

[0069] First, an operator activates management sta- 
tion 1 50 and then inputs the port numbers of switch 1 02 
that are connected to old disk system 1 03 and new disk 
system 104. 

[0070] Next, the operator connects new disk system 
104 to switch 102. At this point in time, if the port ID of 
new disk system 104 is a port ID other than a port ID 
already in use, any port ID may be assigned. When each 
port of switch 102 is assigned a port ID by default, the 
port ID assigned to the F_Port connected to new disk 
system 104 is appropriate. In the present preferred em- 
bodiment, as described above, logical port ID_2 is as- 
signed to new disk system 1 04. 
[0071] Because the logical port ID assigned to new 
disk system 1 04 is different from logical port !D_J of the 
disk unit that can be used by host 101, at this point in 
time, host 101 cannot access new disk system 104. 



(B) Transfer Configuration of Old disk system to New 
disk system (902) 

[0072] After connecting new disk system 1 04, the op- 
5 erator activates migration program 1 42 on new disk sys- 
tem 104 with the aforementioned command from man- 
agement station 150. The activated migration program 
142 first obtains configuration information 127 from old 
disk system 103 (902). 
10 [0073] As indicated in FIG. 7, configuration informa- 
tion 127 includes old port ID 702, worldwide name 703, 
fiber configuration information 704 and SCSI configura- 
tion information 705. 

[0074] Fiber configuration Information 704 includes 
15 PLOGI payload 706 and PRLI payload 707. 

[0075] PLOGI payload 706 includes common service 
parameter 708 that are exchanged at the time of a fiber 
channel N_Port login (PLOGI), port name 709, node 
name 710 and class service parameter 711. Specified 
20 jn common service parameter 708 are the fiber channel 
version information and functions such as the address 
specification method supported by said fiber channel 
device, the communication method, etc. Class service 
parameter 711 indicates the class support information, 
25 x JD re-assignment, ACK capability, etc. Details of fiber 
channel parameters are described in the aforemen- 
tioned ANSI X3.230 FC-PH. PRLI payload 707 includes 
service parameter 712. 

[0076] SCSI configuration information 705 includes 

30 inquiry data 703, disconnect/reconnect parameter 71 4, 
sense data 71 5 and mode select parameter 71 6. Inquiry 
data 713 indicates the type, vendor ID, product ID, etc. 
of the SCSI device. Disconnect/reconnect parameter 
714 indicates the connection conditions. When an error 

35 occurs, sense data 71 5 is exchanged to investigate the 
state of the disk unit. Mode select parameter 71 6 per- 
forms the setting and modification of various parameters 
related to the physical attributes of the SCSI device, da- 
ta format of the storage media, error recovery method 

40 and procedure, processing method of an I/O process, 
etc. By means of inquiry data 713 and mode select pa- 
rameter 716, the number of volumes and size of each 
volume (number of blocks) on old disk system 103 can 
be learned. A detailed description of the protocol for SC- 

45 si on fiber channel 105 is shown in ANSI X.269 Fiber 
Channel Protocol for SCSI. 

[0077] As described above, configuration information 
127 can also exist as information in addition to that 
which can be acquired using protocols of the existing 

so fiber channel, SCSI, etc. If that type of configuration in- 
formation exists, the operator directly reads configura- 
tion information 1 27 from old disk system 1 03 and trans- 
fers it to new disk system 1 04. Reading and transferring 
are performed from an operation panel or by web access 

55 by means of HTTP. 

[0078] When the transfer of configuration information 
127 to n w disk system 104 is completed, or in other 
words, wh n the transfer of old configuration information 
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138 is completed, migration program 142 of new disk 
system 104 notifies switch 102 of that fact. 

(C) Port Switching Procedure (903) 

100791 When switch control program 119 of switch 
102 receives that notification, the port switching proce- 

JSolol 8 DeSs of the port switching procedure are de- 

3ol is cXred wrth a sing.e switch 102 wii. be 

S£?° First, switch control program 119 of switch 102 

switching has begun. Device driver 20 of hostt 01t ha 
has received this notification queues an JO process for 
old disk system 1 03 in memory 203 of host 1 01 (1001). 
moaai When an I/O process for old disk system 1 03 

he io suspension completion. If an I/O process for -M 
rfrswtem103isbeingexecuted.itmaybeteimmated 

butntdTs lable to JL the execution to finish and 
then issue notif ication of the I/O suspension ^™|^ * °" 
After receiving such notification from all hosts 101 
SchTontroiVogram 119 of switch 102 changes th 
correspondence relation between logical port ID 601 
and physical port ID 602 of old disk system 1 03 and the 
correspondence relation between logical port ID 6M 
and physical port iD 602 of new disk system 104 of port 
configuration table 118 (1002). In otherworj portcon^ 
figuration table 118 is rewritten as .n FK3 • •WjAJJ 
diaarams of the whole computer system, th.s srtuation 
cSustratedasthechangefrom^ 
in FIG. 20 to the state indicated in FIG. £\ . 
0084 Thereafter, by means of referencing port con- 
iqura ion table 118 at each frame transm.ss.on or re- 
Spit, port controtler 112 of switch 102 perfoons the 
port switching procedure by manipulating S ID 508 and 
D 507. When af rame is received, logical port ID 601 
^responds to 6 JD 508 of the frame 
and S ID 508 of the frame is converted into physical 

?D 601. Similarly, when a ^« B ^^e frame 
port ID 601 that corresponds to DJD 507 of the Jrame 
is retrieved, and that DJD 507 is converted. nophysrcai 

poT^thatco^^ 

?D 601 At this time, CRC 504 that is appended to the 
r n m 6 is recalculated. By means of the above proce- 

disk svstem 104. Further, frames sent from new d.sk 
Sem oTare viewed by host 1 01 as being sent from 
oS S system 103. After port switching by swrtch 102, 
host 1 01 I/O is restarted (1 003) . 
008 ] Next, as indicated in F.G. 4, the case where 
fabric 301 is configured with a pluralrty of swrtches 1 02 

^1^-^102 which wii. becomethemaster 



(master switch) is determined. In the present pre e„ed 
embodiment, the master switch is swrtch 102 that is 
rectly connected to new disk system 104 
[0087] Switch control program 119 of the master 
. 'switch notfies all hosts 101 that are usin t c d *sksg- 
tern 103 and all switches except for the master swrtcn 
n fabric 301 of the starting of port switching. The 
orocessing to be performed by device driver 209 of host 
Z I ^ has received such notWication is the same as 
io n he case where the fabric is configured from a single 
Tib 1 02 except for notification to the master sw,tch 
of the I/O suspension completion . 
?0088 Aftersuch notification is receivedfrom all hosts 
01 switch control program 119 of the master switch 
15 chances the correspondence relation between logical 
nn rt ID 601 and physical port ID 602 of old disk system 
°03 anfthe correspondence re.ation between logic* 
port ID 601 and physical port .D 602 of new disk system 
?04 of port configuration tabie 118, and notifies all 
20 swrtches 1 02 except the master switch of that change. 
Based on such notification, all switches except for the 
master switch change theirown port configuration table 

Ti 8 Satter the operation of each swrtch is the same 
25 ^ is configured with a single switch 102. After port 
ric 301. host 101 I/O is restarted. 



30 



(D) Data Migration Procedure (904) 

r00891 The data migration procedure is performed 
ynchronousfywith the completion 
procedure. This data migration procedure will be de 
scribed using the flowchart of FIG . 11 . 
35 [00901 First, migration program 142 constructs a vo. 
ume in new disk system 104 that corresponds to the log 
ical volume number and size of that volume in old disk 
Stem103.and^ 

SgSon worktabie 1 43 that was descnbed with FIG. 8 
40 nSXi Migration program 142 on new disk system 
Kecks whether there is an i/O request from host 

J£g£° 'f there is no VO request from host 101 d£ 
45 smiaratedinslot units from old disksystem 103. Atthat 
toe us ng migration woridable 143. migration program 
5 f coTputes the address of the next data to migrate 

S Data migration is performed for all the logical 
50 limes of oid disk system 103 in orter 
volume number 801 . Further, wrthm 
migration is performed beginning wrth he first block^ 
Worktable 143 for migration shown in FIG. 8 indicates 
me next migration address in the volume number 801 
55 Iiio^Strow.Theinitialvalueofthenextmigration 

numb r 801 . Moreover, migration wo^USmd 
cates the next migration slot in the slot number 802 cell 
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of the first row. From the second row onward the rows 
are arranged in order of increasing volume number 801 
and slot number 802. When migration program 142 
transfers data of the next migration address obtained 
f rom migration worKtab.e 143, it changes status 803 of 
that slot number to "Migrating" (11 04). 
[0094] Next, using port controller 125, rn.grat.on pro- 
gram U2 issues a request to read the slot s|ze to old 
disk system 103 and acquires the correspondmg data 

[ooS] Migration program 142 wrftes the data ob- 
tained from old disk system 1 03 to a correspondmg vol- 
ume of new disk system 104 on disk drive 141 , usmg 
disk controller 124 and via l/F 140 (1106^ 
[0096] After the data is written on d.sk drive 141 , it is 
checked whether the migration of all slots °Uhe corre- 
sponding volume is completed. If completed, data mi- 
gration of the next volume is executed. If notcompleted, 
the slot number is incremented (1107). , t . ' 
[0097] If the migration of all volumes .s completed, the 
migration procedure is finished (1108). 
[0098] Next, the case of an I/O request from host 1 01 
will be described. If there is an I/O request from , host 
Toi , migration program 1 42 investigates whetherthe re- 
quest is for a read or write access (1109). 
?00991 In the case of a read request, m.grat.on pro- 
gram 142 references migration worktable 143 . and in- 
vestigates whether migration of the requested data has 
been completed (1110). 

[0100] If the migration is completed, m.grat.on pro- 

system 104 and sends it back to host 101 ^ 
[6l01l If themigration of the data requested from host 
5? incomplete, using Port controller 1 25, m,gm -on 
oroaram 142 issues a read request to old d.sk system 
SvTsUch 102 and acquires said data. Migration 
program142sendsbackthedata acquired fromolddsk 
sysL 103 to host 101 and a«so writes that data o the 
corresponding volume of new disk system 104 (1111, 

IS] Aftersaiddataiswrittenondiskdrive141 said 
Sataii registered into migration worktable 1 43, and with 
status 80? set to "Done", the processing of sa.d request 

is finished (1108). hne tmi 

[0103] Next, thecase of awrite requestfrom host 101 
will be described. Migration program 142 : receives data 
related to the write request from host 1 01 (11 14). 
[0104] Then, using port controller 125, rnigrat.cn pro _ 

gram 42 issues a read request in slot size - to 
Lksystem103viaswitch102soastomcludehedata 

requested from host 101, and acquires the ^data Atter 
migration program 142 overwrites the data obta ned 
ZTe migration source wrth the data receded from 
K 1 01 and creates new s.ot data, it writes to he V o, 
ume in new disk system 104 requested by host 101 

[oiM]' Atterthewriteiscompleted.migrationpr^ram 
142 registers said slot Into migration worktable 143. and 



with status 803 set to "Done", the processing related to 
the write requestfrom host 101 is finished (1107). 



(E) Detach Old disk system (905) 
[0106] Afterthe data migration procedure is complet- 
ed, the operator detaches old disk system 1 03 from the 
switch and terminates the migration procedure (905) 
[01 07] The system configuration and flow of the data 
10 m gration procedure have been described above for 
preferred embodiment 1 . By means of the present pre- 
ferred embodiment. I/O requests from the host are only 
suspended during the time while configuration informa- 
tion of old disk system 103 is being transferred to new 
15 disk system 104 and during the time wh.le the port 
switeS Procedure is being performed. Therefore, by 
means of the present preferred embodiment, because 
re^noneedtopertormthetaskofconnectinganew 

disk system to the host and old disk system, by detach- 
20 fng tnf connection between the host and old 4* sys- 
tem the time while I/O requests from the host a e sus- 
pended is shorter than the time while I/O requests from 
the host are suspended in the data migration system 
and method disclosed in US patent no. 5.680.640. Con- 
25 sequently. the costs associated with data migration can 
be suppressed. Moreover, by means of the present pre- 
yed embodiment, since there is no need to prov.de > a 
dedicated channel for data migration, hardware costs 
can also be suppressed. 

30 

Preferred Embodiment 2 

[0108] The present preferred embodiment differs 
?om preferred embodiment 1 in that in addition jj .the 
35 system configuration described with preferred embodi- 
ment the old disk system and new disk system are 
Sr^connected with an interface (fiber channel or 
SCSI for example). In the present preferred embodi- 
ment since data migration is Vfom^m^ 
40 terface compared to preferred embod.ment 1, nigh 
ieeTdSa migration can be performed, in the present 
preferred embodiment, it is necessary to provide an _m- 
terface for data migration. However, there .s no need to 
perform the task of connecting a new d.sk system to the 
45 old disk system, by detaching the 1 correction 

between the host and old disk system and because 
is only required to connect a new disk system to the 
LSand'connectthe old disksystem and the new disk 
^tem with an interface, compared to the data rnigra- 
50 Son system and method disclosed in 

tioned US patent no. 5,680,640, the work of adding the 
new disk system is reduced. 

JoTo9] Below, the present embodiment w.ll be de- 

scribed using FIG. 12. ^ rt „n 
55 [0110] FIG.12isadiagramthatdescnbesthesecond 

preferred embodiment of a computer systerr , that has 
adopted the data migration system and met « I of the 
present Invention. As described above, each configure 
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tion element of the computer system is the same as 
each^onfiguration element of FIG. 1 , and therefore their 

n the present preferred embodiment will be described 
The data migration procedure flow is the same as that 
of preferred embodiment 1, which was described with 
FIG 9. However, in the present preferred embodiment 
since old disk system 1203 and new disk system 1204 

to performed using that interface, ft is necessary to ob- 
tain the correspondence relation between the logical ad- 
drcs and physical address in old disk system 1 203 from 
old configuration information 1238. Below, only this 
point of difference will be described 
r0112l In steps 1105, 1113 and 1115 of FIG. 11 , data 

s read from the old disk system via switch 1 02. Howev- 
er in the present preferred embodiment, using mf orma- 
2 that's included in old configuration informa^ 

1238. migration program 1231 computes the physical 

that should be read from old disk system 1203. Then. 

SgV 1240. migration program 1231 
areadrequesttodiskdrive1230ofolddi S ksystem1203 

Ltcorrespondstothecomputedphysicaladdressand 
acquires that data. At this time, if that dtfa has been 
distributed to a plurality of disk drives 1230 of old ** 
system 1 203. or if stored in dispersed physical address- 
es a plurality of read requests will be issued 
m 13? in the present preferred embodiment, since old 
disk system 1203 and new disk system 1204 are con- 
£2 direct* with an interface, and data migration ,s 
pSormed using that interface without V***™* 
Switch 1202. compared to P^«*? 
high-speed data migration can be performed. Further, 
s Soe L data migration of the P^ l^^ 
bodiment does not pass through switch 1202. the re 
sounTe consumption of the switch can be suppressed 
inthepresentpreferred embodiment. two hosts andfcvo 
dtek unte are connected to switch 1202. However be- 
cause many hosts and disk units are connected « a 
SAN environment, those resources can be allocated to 
The data transfer between other hosts and other disk 
units Therefore, by means of the present preferred em- 
bodiment, compared to preferred embodiment 1, the 
degradation of switch performance that accompanies 
data migration can be suppressed. 

Preferred Embodiment 3 

r0114l The present preferred embodiment differs 
1 preferredembodiment 1 in that the motion pro- 
gram is executed by a switch. By means of the present 
preferred embodiment, since it is unnecessary for a d*k 
unit to have a migration program, data migration t orn 
an old disk syst m is possible even with a disk unrt that 
does not have this type of program. tt .^ mn „ 
[0115] Using FIG. 13. the configuration of thecompu- 



ter system of the present preferred embodiment will be 
described. However, a description of those configura- 
tion elements that are the same as configuration le- 
ments of FIG. 1 will be omitted. 
5 Sliei mthepresentpreferredembodiment non-v£ 

Site memory 1317 in swftch 1302 f™^™^ 
oroqram 1319 that is necessary for control of switch 
? 302 migration program 1342 that performs the m.gra- 
ionprocedure, port configuration table 
to essary during execution of these programs ^o'd config- 
uration information 1 327 and migratior , worktab. > 1 343^ 
Diskunit control program 1339 isstored in memory 1337 

• l nnewdisksystem1304,buttheoldconf.gurat.on.nfor- 
mation, migration worktable, and migration program are 
« ^stored'though they are in preferred embodiment ^ 
r01171 FIG. 14 is an example configuration of port 
configuration table 1318 that indicates the port con igu- 
Sn Portconfigurationtable1318includeslog.ca port 

lD ,401 that indicates the virtue, port OP**"^ 
2 o ID 1402 that indicates the physical port ID, and status 
1403 that indicates the port status. 
[0118] Next, using the flowchart of FIG. 15 the data 
migration procedure of the present preferred embodi- 
ment will be described. 
25 Toilfl] An operator connects new disk system 1304 
!o S wl!chV302(1501).Thisstepisthesameasste P 901 

?01 F 201 9 Next migration program 1342 of switch 1302 

30 tern 1303 (1502). Configuration .nformat.on 1327 b the 

•same as that shown in FIG. 7. 
0121] ^ Afterconfigurationinformation1327ofo,dd,k 

svstem 1303 has been transferred to switch 1302. 
Sh control program 1319 of switch 1302 starts the 
35 port switching procedure (1503) f th 

[0122] Also in the port swrtch.ng procedure of the 
presentpreferred embodiment, similar* preferred^ em- 
bodiment 1. after the host I/O is sc ipped the™* 
spondence relation between logical port ID 1401 and 
^ physical port ID 1402 of old disk system 1303 and the 
despondence relation between log.cal port ID 1401 
and physical port ID 1402 of new disk system 1304 of 
rortcolguraLtable1318arechanged.However.the 

S switching procedure of the present preferred em- 
« bodiment differs from that of preferred embodiment 1 in 
the following point. In the present preferred I embod, 
ment. switch control program 1319 of swrteh 1302 sete 
oort ID status 1403 of old disk system 1303 .n port con- 
"gJration table 1318 to "Migrating." The frame for the 

table 1 31 8 is not sent to the correspond ng , port, btf n 
stead is passed to migration program 1331 of swrtcn 
1 302. in other words, access to old disk system 1 303_ . 
performed by migration program 1331 of swrteh 1302. 
55 pi23] .nthecasewherethefabncteconfiguredwrth 
a plurality of switches 1302. using the same me hod as 
^Sed embodiment 1 . after the host I/O .s stopped 
switch control program 1319 of the master switch sets 
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port ID status 1403 of old disk system 1303 in port con- 
fiauration table 1318 to "Migrating." Th frame for the 
^th "Migrating" status 1403 in 
table 131 8 is not sent to the corresponding port btfm 
stead is passed to migration program 1331 o f switcn 
1 302 In me case where the fabric is configured wrth a 
pStty of switches 1302, it is sufficient if at least old 
configuration information 1327. migrate worktable 
1343 and migration program 1342 are provded in 
switch 1302, the master switch. 
roi241 After the port switching procedure is complet- 
S th data migration procedure is performed. First m - 
gration program 1342 of switch 1302 constat a £ 
ume according to the logical volume number and size 
o rsa^o.ume 9 which are configured in old disk system 
303. and then initializes variables to be , used and m,_ 
gration worktable 1332 that is shown with FIG. 8_ The 
p ocedure thereafter is the same proced ore as d - 
bribed in preferred embodiment 1 , 
performed by the migration program of ^e new d sk sys 
tern, but instead by migration program 1302 of swrtch 

101251 After the data migration procedure is complet- 
ed switch ^ntro. program 1 31 9 of switch 1 302 changes 

the sLs of new disksystem 1304in P"™*^ 
table 1318 to "Normal" (1505). The operator detaches 
old disk system 1303 from switch 1302 and term.nates 
the migration procedure (1506). 

Preferred Embodiment 4 



,0126] Thecharacteristicofthepresentpreferredem^ 
Sediment is that a migration program .s executed £na 
migrator configured with a personal ~ m P^ e 0 ^ f 
tion etc which are connected to a switch. By means of 
he ptsent preferred embodiment, similar to preferred 
embodiment, since It is unnecessary for a new 
svstem to have a migration program, data rn.grat.on 
San old disk system Is possible even 
that does not have this type of program. f*"J_!__£ 
present preferred embodiment, as in preferred embod 
K 3, since the migration program is not executed on 
« switch a load of the switch can be reduced. 
101271 Using FIG. 1 6, the conf iguration of the ^ om P"" 
e system of fte present preferred embodiment will be 
deirSd However, a description of those configura- 
SoHlements that are the same as conf.gurat.on e.e- 
ments of FIG. 1 will be omitted. 
[01281 A characterise of the present preferred em- 
Sent, as will be described late, is that m^rato 
1606 internally stores the migration program that per 
Z L migration procedur o« oonfigu^on * 
mation and migration worktable. Memory 1637 to new 
oMsksystem 1604 stores disk unit control program 1639. 

oration worktable and migration program, though in pre- 
ferred embodiment 1. Further, different from preferred 
mbodLnt 3. in the present preferred embodiment. 



the migration program, old configure* ion j"*™*"" 
and migration worktable are not stored in switch 1 602_ 
10129] FIG. 17 indicates an exampU* configuration 
ofmigrator 1606. Migrator 1606 includes CPU 1701 
5 memory controller 1702. port controller 1706, _d.sk con 
troller 1704. disk drive 1705 and memory 1703^CPU 
1701 is connected to memory controller 1702 port con^ 
rofier 1706 and disk controller 1704 with internal bus 
1701 CPU 1701 performs the exchange of control in- 
,o oltfon and data with each controller Port centre^ 
1706isconnectedtoportcontroller1612ofsw.tch1602 

S fiber channel 1605 and performs the exchange of 
commands and data with swrtch 1 602. The port of m, 
STl 806 is called the N port. The port «r the swrtch 
,5 ?602 side is called the F port. Disk drfce 1705 is con- 
nected to disk controller 1704 and receives read and 
w*e revests from CPU 1701. Disk drive 1705 stores 
^gram's necessary for migrator 1606 «•£ 
grator program 1731 and migrator worktable 1732 that 
*> ?snJssa 9 rydunngexecutionofsaidprogram^ 
1703 is connected to memory controller 1702. During 
Son of migration program 1731 this program is 
read from drive 1 705 into memory 1 703. 
S Next, the f low of the data migration procedure 
25 of the present preferred embodiment will be described^ 
An ope^or connects new disk system 1604 to swrtch 
^602 for data migration. At this time, the port ID of new 
disk svstem 1604 takes the same value as the port ID 
alignedtotheF Port of swrtch 1602. and new disk sys- 

35 as that indicated in FIG. 7. <,o-7„«r.irtriisk 
r 0 132] Afterconfiguration information 1727 of oldd.sk 
Astern 1603 is transferred to the migrator the port 
Sng procedure is performed. This procedure. s,m- 
«r r^ that described with preferred embodiment 1 sus- 
«> Ids lS from the host, and exchanges physics, port 
S 1604 of old disk system 1603 and physical port ID 
402^ 

t618 The control program of switch 1602 sets the port 
rTstatos ofo"d dis'k system 1603 in port configuration 
45 eo.e1618to«Migrating.".f^^ 
uration table is "Migrating", the frame 
port, but instead is passed to migration program 173 
of m orator 1606. Access to old disksystem 1603 is pe 
temSd Z migration program 1731 ofmigrator 1606. Af- 
50 Xse pTocedures'. the I/O of host 1601 is ^rted 
and migration program 1 731 of migrator 1 606 starts the 

roC^nortswitchingproced, lsc.mp.et- 
ed the data migration procedure is performed. F.rst, m 
55 JKSSSlTai o'-9rator1606constructsavo. e 
ume according to the logical volume number and size 
Tsaid'olume 9 which are configured in old disk system 
?603, and then initiates variables to be used and m, 
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oration worktable 1 732. The procedure thereafter is the 
same procedure as described in preferred embodiment 
1 except that it Is not performed by the migration pro- 
gram of the new disk system, but instead by m.gration 
program 1 731 of migrator 1 606. 
[01341 After the data migration procedure is complet- 
ed switch control program 1 61 9 of switch 1 602 changes 
the status of new disk system 1 604 in port configuration 
table 1618 to "Normal," as in preferred embodiment 3. 
The operator detaches old disksystem 1 603f rom switch 
1 602 and terminates the migration procedure. 
[01351 In addition, in the present preferred embodi- 
ment, a fiber channel connects the migrator and switch. 
However, it can be easily understood by those skilled in 
the art of the present invention that the effect of the 
present preferred embodiment can be obtained w.th 
connection by such means as a vendor-unique bus. 

Preferred Embodiment 5 s- 



[01361 The characteristic of the present preferred em- 
bodiment is that the host implements the port switching 
of the switch. By means of the present preferred embod- 
iment, there is no need to provide a port configuration 
table in the switch, though in preferred embodiment 1 
through preferred embodiment 4. Therefore, it is possi- 
ble to perfoim data migration even in cases where a 
SAN is conf igured using a switch that does not have this 

function. „ .. ... _ 

[01371 Using FIG. 18, an example conf.guration of the 

computer system of the present preferred embodiment 
will be described. However, a description of those con- 
figuration elements that are the same as configuration 
elements of FIG. 1 will be omitted. As will be described 
later, in the present preferred embodiment, differing 
from preferred embodiment 1 , a port configuration table 
is provided in host 1801 and a port configuration table 
is not provided in switch 1 802. 
[01381 FIG. 1 9 indicates an example configuration of 
host 1801. Host 1801 comprises CPU 1901, memory 
controller 1902, port controller 1906, disk controller 
1904. drive 1905 and memory 1903. CPU 190 is con- 
nected to memory controller 1902, port controlter 1906 
and disk controller 1904 with internal bus 1907. CPU 
1901 performs the exchange of control information and 
data with each controller. Port controller 1906 « con- 
nected to port controller 1812 of switch 1802 with fiber 
channel 1805. and performs the exchange , of com- 
mands and data with switch 1 802. The port of host 1 801 
is called the N port, and the port on the switch 1 802 side 
is called the F port. Drive 1905 is connected to disk con- 
troller 1 904 and receives read and write commands from 
CPU 1901. Drive 1905 stores programs necessary for 
host 1801. and stores operating system 1908, device 
driver 1909, application program 1910 and port config- 
uration table 1918. Memory 1903 is connected to mem- 
ory controller 1902 and receives read and write requests 
from CPU 1901. Programs such as operating system 



1 908. disk controller 1 904, device driver 1 909 that con- 
trols the hardware, and application 1910 are read from 
disk drive 1905 into memory 1903 at the time of each 

program execution. 
5 [01391 Next, the flow of the data migration procedure 

of the present preferred embodiment will be described. 

This flow is the same as the flow of the data migration 

procedure of preferred embodiment 1 , which is shown 

in FIG 9. However, in the present preferred embodi- 

io ment, the port switching procedure is different from that 

of preferred embodimentl. Here, only the port switching 

procedure will be described. 

[01401 The port switching procedure of the present 
preferred embodiment performs the same operation 
is both in the case where fabric 301 is configured with a 
single switch, and in the case where it is configured with 
a plurality of switches. At first, by operator command, 
device driver 1 909 of the host notifies all hosts 1 801 us- 
inq old disk system 1803 of the start of port switching. 
20 Device driver 1 909 of host 1 801 that has received this 
notification temporarily stores I/O for old disk system 
1803 and then queues it in memory 203 of host 1801 . 
On the other hand, an I/O process being executed for 
old disk system 1 803 is executed until completed. When 
25 an I/O process for old disk system 1 803 is suspended, 
device driver 1909 notifies switch 1802 of I/O suspen- 
sion completion. After receiving I/O suspension comple- 
tion notification from all hosts 1801 , device driver 1909 
of the host that issued the notification of port switching 
30 requests all the hosts to exchange physical port ID 602 
of old disk system 1 803 and physical port ID 602 of new 
disk system 1804 in port configuration table 1918. 
Thereafter, the device driver of the host references port 
configuration table 1 91 8 at each frame transmission or 
35 reception and performs the port switching procedure by 
manipulating SJD 508 and D_ID 507. This procedure 
is the same as the procedure described with preferred 
embodiment 1 . 

[01411 Above, preferred embodiment 1 through pre- 
40 ferred embodiment 5 of the present invention havebeen 
described. Appropriate combined embodiments of 
these preferred embodiments are possible. For pre- 
ferred embodiments 3 through 5. an example would be 
to connect old disk system 1303 and new disk system 
45 1 304 with a disk interface for migration, similar to pre- 
ferred embodiment 2. and perform data migration via 

this interface. 

[01421 As described above, data migration methods 
and devices well suited to a SAN environment can be 
so provided by means of this invention. 

[01431 Although the present invention has been de- 
scribed in connection with the preferred embodiments 
thereof, many other variations and modification will be- 
come apparent to those skilled in the art. 

55 
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A method of migrating data from a first storage sys- 
Tern that is connected to a switch (102) by means 

of a communication channel and receives read/ 
write requests from a host computer (101) connect- 
ed to the switch (1 02) by means of a communication 
channel, to a second storage system, comprising 
the steps of: , 0 

connecting the second storage system to the 
switch (102) by means of a communication 
channel; and, 

writing, via the switch (1 02), data stored in the 
f irst storage system to the second storage sys- 
tem. 

2 Amethod of migrating data from a first storage sys- 
fern that is connected to a switch (102) by meanj 
o, a communication channe. and recedes read/ » 4. 
write requests from a host computer (101) connect- 
ed to the switch (102) by means of acommunicafion 
channel, to a second storage system, comprising 
the steps of: 2S 

connecting the second storage system to the 
switch (102) by means of a communication 

reading' the number of logical volumes con- 
structed in the f irst storage system and their siz- 
es are read into the second storage system via 
the switch (102); amoKI7P& 
constructing the same number and same sizes 
of logical volumes as logical volumes that have 
been constructed in the first storage system in 
the second storage system; and, 
writing, via the switch (102). data stored .n the 
first storage system to the second storage sys- 
tem in volume units. 4Q 

3. A method of migrating data from a first storage j sys- 
tem that is connected to one port of a swrtch (102) 
provided with a plurality of ports each assigned rts 
own port identifier by means of a commun.cat.on 
Chanel and receives, via the swrtch (102), read/ 
wrrterequestsfromahostcomputer(101)connect- 

ed to another port of said switch (1 02) by means of 
a communication channel, to a second storage, the 
method comprising the steps of: 

connecting the second storage system, by 
means of a communication channel, to a port, 
of said switch (102), other than the ports con- 
nected to the first disk unit and to the host com- 
puter (101); 

mutually exchanging the port identifier as- 
sign dtoth portconnectedtothefirststorage 
system and the port identifier assigned to the 
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port connected to the second storage system; 
writing the data in the first storage system to 
the second storage system via the switch; 
if fromsaidhostcomputer(101),there.saread 

or write request for the first storage system, 
sending the request to the second storage sys- 

Wthe dataforthe read orwrite request has been 
written already to the second storage system 
performing read or write processing of the al- 
ready written data by means of the second stor- 
agesystem, and if the data for the read orwrite 
request has not yet been written to the second 
storage system, writing the data for the read or 
write request to the second storage system, 
and performing read or write processing of the 
written data by means of the second storag 
system. 

A data migration method according to claim 3, fur- 
ther comprising the steps of: 

directly connecting the first storage system and 
the second storage system by means of a com- 
munication channel; and, 
without passingthrough the swrtch, wrrtmg data 
inthefirststoragesystemtothesecondstorage 

system via the communication channel that di- 
rectly connects the first storage system and the 
second storage system. 

A data migration method of migrating data from a 
' first storage system that is connected to one port of 
aswitch provided wrth a plurality of ports each a - 
signed its own port identifier by means of a commu- 
nication channel and receives, via the swrtch read/ 
write requests from a host computer connected to 
another port of said swrtch by means of a commu 
nication channel, to a second storage, the method 
comprising the steps of: 

connecting the second storage system to a 
port of the swrtch. otherthan the ports connect- 
ed to the first storage system and to the host 
computer, by means of a communication chan- 
n©l" 

mutually exchanging the port identifi r as- 
signed to the port connected to the first storage 

system and the port identifier assigned to the 
port connected to the second storage system; 
reading information on logical volumes con- 
structed in the first storage system; 
constructing the same number and same sizes 
of logical volumes as logical volumes that have 
been constructed in the first storage system in 
the second storage subsystem; 
writing data stored in th first storage system 
toth second storage system via the swrtch, 
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managing completion of said writing from the 
first storage system to the second storage sys- 
tem in volume units; 

if from said host computer, there is a read or 
write request for the first storage system, send- 
ing the request to the second storage system; 

S the data for the read or write request has been 
written already to the second storage system, 
performing read or write processing of the al- 
ready written databy means of the second stor- 
age system, and if the data for the read or write 
request has not yet been written to the second 
storage system, writing the data forthe read or 
write request to the second storage system, 
and performing read or write processing of the 
written data by means of the second storage 
system. 

A data migration method according to claim 5. 

wherein the second storage system reads, via 
the switch, the logical volume information from the 
first storage system and manages the completion 
of said writing to the second storage system in vol- 
ume units. 

A data migration method according to claim 5, 

wherein the switch reads the logical volume 
information from the first storage system con- 
structs the same number and same s.zes of logical 
volumes as logical volumes that have been con- 
structed in the first storage system, in the second 
storage system, and manages the completion of 
saidwritingtothesecond storage system in volume 

units. 

i A data migration method according to claim 5, 

wherein an information processing unit con- 
nected to the switch reads the logical volume infor- 
mation from the first storage system, cons ructs the 

same number and same sizes of logical volumes as 
logical volumes that have been constructed in i the 
first storage system, in the second storage system 
and manages the completion of sa.d writing to the 
second storage system in volume units. 

9 A data migration method of migrating data from a 
first storage system that is connected to one port of 
a switch provided with a plurality of ports each as- 
signed its own port identifier by means of a commu- 
nication channel and receives, via the switch read/ 
write requests from a host computer connected to 
another port of said switch by means of a commu- 
nication channel, to a second storage, the method 
comprising the steps of: 

connecting the second storage system to a 
port, ofthe switch, otherthan the ports connect- 



ed to the f irst disk unit and to the host computer, 
by means of a communication channel; 
switching the destination of a read/write > re- 
quest from the host computer from the first stor- 
age system to the second storage system; 
writing data in the first storage system to the 
second storage system via the switch; and 
if the data for a read or write request from the 
host computer has been written already to the 
second storage system, performing read or 
write processing of the already written data by 
means of the second storage system, and if the 
data for the read or write request has not yet 
been written to the second storage system, 
writing the data for the read or write request to 
the second storage system, and performing 
read or write processing of the written data by 
means of said second storage system. 

20 10. A data migration method according to claim 9, fur- 
ther comprising the steps of: 

reading the number of logical volumes con- 
structed in the first storage system and theirsiz- 
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constructing the same number and same sizes 
of logical volumes as logical volumes that have 
been constructed in the first storage system in 
the second storage system; and, 
writing, in volume units, data stored in the first 
storage system to the second storage system 
via the switch. 

11 a data migration method according to claim 10, 

whereinthesecondstoragesystemmanages 
the completion of said writing to the second storage 
system in volume units. 

12. A data migration method according to claim 1 

wherein the communication channel connect- 
ing between the switch and the first storage system , 
the communication channel connecting between 
the switch and the second storage system and com- 
munication channel connecting between the switch 
and the host computer are fiber channels. 

13. A disk storage system to which data storec iin other 
storage system connected to a switch is m.grated 
via the switch, comprising: 

a port for connecting to the switch , 
a program for reading data stored in the other 
storage system via the switch, if datafor a read 
or write request from a host computer that is 
connected to the switch has been read already, 
performing read or write processing of the al- 
ready read data, and if the data for the read or 
write request has notyetbeen read, read.ngthe 
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data for the read or write request from the other 
storage system. 

14, A computer connected to a switch to which a first 
storage system is connected, comprising: s 

a port for connecting to the switch, 
a program, in case that a second storage sys- 
tem to which data stored in the first storage sys- 
tem is migrated via the switch is connected to 10 
the switch, for changing the destination of a 
read or write request from the first storage sys- 
tem to the second storage system. 
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